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带生态系统底栖微藻的叶绿素 a（Chl a, Chlorophyll a）生物量与固碳量的贡献，
取得如下主要结果： 
1. 底栖微藻主要检出岩藻黄素（Fuco, Fucoxanthin）、别藻黄素（Allo, 
Alloxanthin）、玉米黄素（Zea, Zeaxanthin）、叶绿素 b（Chl b）四种特征光合色
素，对应的底栖微藻包括硅藻、隐藻、蓝藻和绿藻。水体主要特征光合色素有
Fuco、Allo、Zea、Chl b、Peri（多甲藻素），对应的微藻包括硅藻、隐藻、蓝藻、
绿藻和甲藻。底层（表层沉积物）和水层（水柱）微藻 Chl a 生物量呈显著负相










在筼筜湖，Allo 与水体无机氮呈显著正相关，Zea 则主要受温度影响；除 Zea
外，其它光合色素与光辐照度呈正相关。在大屿和鸡屿潮间带区，Fuco、Chl a








































Compositions and concentrations of microphytobenthic pigments were studied 
in the Yundang Lagoon of Xiamen from July 2010 to July 2011 and in intertidal areas 
of Dayu and Jiyu islands in Xiamen bay from July 2010 to March, 2012, 
respectively, using high performance liquid chromatography (HPLC). In the 
meantime, the relationship between the microphytobenthos, environmental factors and 
phytoplankton pigments were discussed. The Chl a biomass and primary production 
of the benthic ecosystem in Yundang Lagoon and intertidal areas were preliminary 
estimated. The main results were showed as following: 
1. Fucoxanthin、Alloxanthin、Zeaxanthin and Chl b were the most abundant 
pigments in microphytobenthos, indicating the benthic microalgal community was 
dominated by Diatoms, Cryptophyta, Cyanophyta and Chlorophyta. Fuco、Allo、Zea、
Chl b、Peridinin were the most abundant pigments in the water column, indicating the 
phytoplankton community was dominated by Diatoms, Cryptophyta, Cyanophyta, 
Chlorophyta and Dinoflagellates. There was significantly negative correlation 
between the Chl a biomass at benthic layer (surface sediment) and in water column (p
＜0.05), while not significant correlation was found on the corresponding pigments 
between the samples in the benthic layer and in the water, except Zea and Chl b in the 
Jiyu island. This implied the sediment photosynthetic pigments were mainly from the 
contribution of micorphytobenthos, rather than the sinking of phytoplankton in water 
column.  
2. Significant seasonal variations on the Chl a biomass of microphytobenthos 
were observed, which were lower in summer and higher in winter. Large spatial 
distribution on the Chl a biomass of microphytobenthos was observed in the Yundang 
lagoon. There was monthly different of microphytobenhic biomass between Dayu and 
Jiyu, but the trends of Chl a biomass were similar. The microphytobenthic Chl a 















higher light intensity in the intertidal areas. Fuco was the dominating photosynthetic 
pigments of the study areas and its trend could basically reflect the variations of 
microphytobenthic community composition. For microphytobenthic concentration of 
Fuco, Xiamen western Harbour was significantly higher than that in the Jiulongjiang 
estuary and Yuandan lagoon, while the estuary was slightly higher than that in the 
lagoon.  
3. The negative correlation was observed between microphyobenthic pigments 
and temperature while the positive correlation was existed between microphyobenthic 
pigments and water nutrient. In Yundang Lagoon, the significant positive correlation 
was observed between Allo and dissloved inorganic nitrogen, and between Zea 
and temperature. In addition, positive correlations between most of the 
photosynthetic pigments and light intensity were observed except Zea. In the 
different seasons, complicated relationships were observed between Fuco, Chl a 
and temperature, light intensity in the intertidal areas of Dayu and Jiyu islands. 
During winter and spring, the Chl a of microphytobenthos was positive 
correlation with light intensity (p＜0.05), and a weak positive was existed with 
temperature. 
4. The contributions of microphytobenthos to the Chl a biomass and 
primary production were preliminary estimated. Generally, microphytobenthos 
contributed 27.6% of the Chl a biomass in pelagic-benthic system in the Yundang 
Lagoon; and 59.6% and 32.6% in Dayu, Jiyu intertidal areas, respectively. 
According to the simplified formulas of the primary production model, the mean 
photosynthesis rate of the microphytobenthos was 290.7 mgC·m-2·d-1, contributed 
12.6% of total carbon fixation at the Yundang Lagoon pelagic-benthic system. The 
rates were 63.7 gC·m-2·month-1 and 33.1 gC·m-2·month-1, contributed 67.6%, 52.1% 
of total carbon fixation at Dayu and Jiyu island intertidal areas, respectively. 
 
Keywords: Microphytobenos; Photosynthetic pigments; Carbon fixation; Subtropical 
















缩略词 英文名称 中文名称 
Chl a Chlorophyll a 叶绿素 a 
Fuco  Fucoxanthin 岩藻黄素 
Allo Alloxanthin 别藻黄素 
Zea Zeaxanthin 玉米黄素 
Chl b Chlorophyll b 叶绿素 b 
Peri Peridinin 多甲藻素 
DCM Deep Chlorophyll Maximum 叶绿素 大值层 
EPS Extracellular Polymeric Substances 胞外聚合物 
DIN Dissolved Inorganic Nitrogen 溶解无机氮 













第 1 章 绪 论 
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第 1 章 绪 论 
近岸海洋生态系统一般是指水深小于 200 m 的大陆架区域及其它浅水生态
系统，其面积占据整个海洋总面积的 7~8%，初级生产力约占海洋总初级生产力
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1.1.1 浮游微藻的研究  
浮游微藻是一个生态学概念，指存在于水体真光层中以浮游生活方式的微






种。根据 Smayda 和 Reynolds（2003）统计，在引起赤潮的海洋浮游微藻中，甲
藻占 55.9%，硅藻占 26%；在引起有毒赤潮的海洋浮游微藻中，有 75%是甲藻。 
浮游微藻是海洋中重要的初级生产者，作为海洋食物网结构的基础环节，
影响着整个食物链的物质循环和能量流动（齐雨藻等, 2003a）。例如：在上升流







藻在夏季占优势，并占浮游微藻生物量的大部分（Pinekney et al., 1998）。在胶州
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